Preparation, characterization and evaluation of biocomposite films containing chitosan and sago starch impregnated with silver nanoparticles.
The positive attributes of excellent biocompatibility and biodegradability of biopolymers with versatile biological activities have provided ample opportunities for further development of functional biomaterials of high potential in various fields. The biopolymers used in this study, i.e. chitosan and sago starch are abundantly available in nature and can be used in various biomedical applications. In the present study, the composite films of chitosan (Ch) and sago starch (SG) impregnated with silver nanoparticles (AgNP) with and without antibiotic gentamicin (G) were prepared by solvent casting method. The films prepared were characterized for their physic-chemical properties using conventional methods. The results obtained showed that with the increase of chitosan content in the composite results in decrease in its water absorption capacity. The FTIR and SEM studies have shown the composite nature of the films prepared. Ch-SG-AgNP and Ch-SG-AgNP-G composites were used as wound dressing materials in experimental wounds of rats. The healing pattern of the wounds was evaluated by planimetric studies, macroscopic observations, biochemical studies and histopathological observations. The results have shown faster healing pattern in the wounds treated with Ch-SG-AgNP and Ch-SG-AgNP-G composites compared to untreated control. This study suggests that Ch-SG-AgNP film may be a potential candidate as a dressing material for wound healing applications.